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Definition

ÅCombined heart & kidney dysfunction

ÅñPathophysiological disorder of the heart and kidneys 
whereby acute or chronic dysfunction in one organ 
may induce acute or chronic dysfunction in the other 
organò 1

ÅñModerate or greater renal dysfunction that exists or 
develops in a patient with heart failure (either systolic 
or with preserved systolic function) during treatmentò2

1-Ronco et al. Blood Purif. 2009;27(1):114-26   2-Kociol et al. Blood Purif 2009;27:311-320



Classification

ÅType I CRS: acute cardiac dysfunction (e.g. acute 
cardiogenic shock) leading to acute kidney injury. 

ÅType II CRS: chronic heart failure (e.g. chronic 
congestive heart failure) causing progressive and 
permanent chronic kidney dysfunction. 

ÅType III CRS: acute renal dysfunction (e.g. acute 
kidney ischemia or glomerulonephritis) causing acute 

cardiac disorder (e.g. heart failure).

1-Ronco et al. Blood Purif. 2009;27(1):114-26   2-Kociol et al. Blood Purif 2009;27:311-320 (DOI: 

10.1159/000207198)



Classification (contôd)

ÅType IV CRS: chronic renal dysfunction (e.g. chronic 
glomerular disease) contributing to decreased 
cardiac function, cardiac hypertrophy and/or 
increased risk of adverse cardiovascular events. 

ÅType V CRS: systemic condition (e.g. diabetes 
mellitus, sepsis) causing concomitant cardiac and 
renal dysfunction.

1-Ronco et al. Blood Purif. 2009;27(1):114-26   2-Kociol et al. Blood Purif 2009;27:311-320 (DOI: 

10.1159/000207198)
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Pathophysiological basis of the severe cardiorenal syndrome
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Vermes et al. Long-term results of combined heart and 

kidney transplantation: a French multicenter study. 

J Heart Lung Transplant. 2009 May;28(5):440-5

Å 1984-2007

Å 67 pts: 61 Ṵ;  6 ṵ

Å 38 (57%) dialysis. 

Å All anti-calcineurin, steroids, aza or MMF 

Overall actuarial survival rates 

years HKT HT

N=67 N=2981

1 62.0% 71.0%

3 60.3% 65.2%

5 53.3% 60.1%

10 46.5% 47.2%

P= 0.6

Survival from 1996 to 2007:

Å 71.1% @ 1 yr

Å 67.5% @ 3yrs.

Å 60% @ 5 yrs. 

Å Kidney graft survival was 95.9% at 1, 3, 

5, and 10 years.

Å 12 (17.9%) Cardiac allograft rejection 

Å 3 (9.3%) Coronary artery vasculopathy 

Å 9 (13.4%) Kidney allograft rejection

Å Long-term survival rates HKT similar to 

HT 

Å Low rates of acute heart, kidney rejection 

and angiographic coronary artery 

vasculopathy.
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